SYNOPSIS Five of 65 patients referred for electrodiagnosis because of clinical evidence of carpal tunnel syndrome were found to have near normal latency on proximal stimulation of the median nerve, although the distal motor latency was prolonged. In one patient, the proximal latency was actually shorter than the distal latency. The failure of the proximal latency to be prolonged in proportion to the distal latency results in a spuriously high apparent conduction velocity in the forearm segment of the nerve. This value may even exceed the conduction velocity of the corresponding nerve segment in the unaffected arm. Stimulation studies on the ulnar nerve reveal that this disparity is the result of some of the median nerve fibres destined for the thenar muscles taking an aberrant course through the ulnar nerve and thus escaping compression at the wrist. A median-ulnar communication in the forearm, the 'Martin-Gruber' anastomosis, may occur in up to 15 % of the population. The presence ofthe Martin-Gruber anastomosis in patients with carpal tunnel syndrome results in a partial or total sparing ofthenar muscles from denervation and the paradoxical recording of normal proximal latencies in the median nerve when the distal latency is prolonged.
A communication between the median and ulnar nerves in the forearm, often known by the eponym Martin-Gruber anastomosis, occurs in about 15 % of the normal population (Mannerfelt, 1966) . This anomaly is asymptomatic and often goes undetected. However, with injuries or other disturbances of the ulnar or median nerves, the presence of the anomaly is revealed by the unusual distribution of the motor and/or sensory deficit. It presence of prolonged distal latency, resulting in a spuriously high calculated conduction velocity proximal to the wrist. To the best of our knowledge the only previous reference to this finding is by Buchthal et al., (1974) . The paucity of available literature on this phenomenon prompted this report.
All the patients were investigated in the electromyography laboratory of Vanderbilt University Hospital. Sixty-five cases of carpal tunnel syndrome were evaluated during the period July 1974 to April 1975. We first became aware of a modification of the electrodiagnostic findings in carpal tunnel syndrome by coexisting median-ulnar anastomosis when we saw a patient in whom the proximal latency of the median nerve was apparently shorter than the distal latency. A prospective study of all patients with carpal tunnel syndrome seen later uncovered four more cases, though with less striking findings. The first patient is described in detail and the findings in the others given in tabular form.
CASE REPORT CASE 1 A 69 year old female had had symptoms suggestive of carpal tunnel syndrome for the past two years. Loss of sensation in the median nerve distribution with moderate atrophy of the thenar muscles was noted bilaterally. Electromyographic examination was done using a TECA-4 machine. Silver disc electrodes of 5 mm diameter were placed over the abductor pollicis brevis muscle and connected to the preamplifier. An earth (ground) electrode was placed over the dorsum of the hand. The right median nerve was stimulated with supramaximal stimuli at the wrist and elbow. Stimulation at the wrist evoked a muscle action potential of 0.5 mV, with a latency of 16.6 ms (distal latency). On stimulation at the elbow, the latency of the muscle action potential was found to be 9.4 ms (proximal latency) with an amplitude of 2 mV. Since the findings were unusual, the study was repeated with careful positioning of the stimulating electrode to avoid inadvertent simultaneous stimulation of the ulnar nerve. The findings were consistent even on recording with a needle electrode in the abductor pollicis brevis. Keeping the recording electrodes in the same position, the ulnar nerve was stimulated at the wrist and elbow. The potential recorded on distal stimulation was larger than that on proximal stimulation (Table 1) . Stimulation of the ulnar nerve and recording from the abductor digiti minimi yielded normal values of latency and conduction velocity. Needle electromyography of the abductor pollicis brevis revealed the presence of fibrillations, polyphasic motor unit potentials of wide duration, and a reduced interference pattern. The opponens and flexor pollicis brevis muscles did not show any significant abnormality. Similar findings were noted on the left side as well. The patient was re-examined three months after corrective surgery on the right wrist. The distal latency was reduced to 10.5 ms and the proximal latency remained at 9.4 ms.
Four subsequent patients referred for electroneurographic confirmation of diagnosis of carpal tunnel syndrome showed a characteristic lack of prolongation of the median nerve proximal latency in proportion to distal latency. The results of their studies are summarized in Table 2 (Marinacci, 1964) . These anomalies in innervation are often the result of communications between the ulnar and the median nerves in the forearm or the hand. The latter is less common and results in overlap of sensory supply. Communications in the forearm are most common in the upper part (Sunderland, 1968) carpal tunnel syndrome as they bypass the tunnel along with the fibres of the ulnar nerve ( Figure) . The median-ulnar communications in the forearm were first described by the Swedish anatomist Martin, in 1763, and later by Gruber who demonstrated its presence in 15.2 % of the arms dissected by him (quoted by Mannerfelt, 1966) . Mannerfelt (1966) made a thorough study of these communications by electric stimulation and selective nerve blockade and demonstrated six examples among 41 subjects. The high incidence of similar communications in monkeys and other animals indicates that the anastomosis is of phylogenetic significance, reminiscent of the common ventral nerve trunk innervating flexor muscles of the upper extremity which is noted in the early stages of evolution.
The presence of such an anastomosis will lead to partial or total sparing of thenar muscles from the effects of compression of their nerve supply in a case of carpal tunnel syndrome. In cases of partial sparing the distal latency of the median nerve will be prolonged, but on stimulation at the elbow the latency will be normal as the stimulus can travel along the non-compressed fibres constituting the anastomosis and escaping the retinaculum via the ulnar nerve (Figure) . This is the cause of the near normal proximal latency resulting in the apparent short conduction time in the forearm segment of the median nerve and the spuriously high calculated conduction velocity. The 
